Downloaded from rspa.royalsocietypublishing.org 


z 

cc 


2<zui 

W>- LU — 

^ u 

S Q. o3 LO 



w u 


EO 


H ^ 



PROCEEDINGS THE ROYAL A 
-OF- SOCIETY I\\ 


MATHEMATICAL, 
PHYSICAL 
& ENGINEERING 
SCIENCES 


Galvanic Cells Produced by the Action of Light. The 
Chemical Statics and Dynamics of Reversible and 
Irreversible Systems under the Influence of Light. 
(Second Communication.) 

Meyer Wilderman 

Proc. R. Soc. Lond. A 1906 77, 274-276 
doi: 10.1098/rspa.l 906.0024 


Email alerting service 


Receive free email alerts when new articles cite this article - sign up in the box 
at the top right-hand corner of the article or click here 


_r o 
< z 
— cc 
b w 

S<Zui 

5>iu — 

v u 

«Eo.o3i/> 


H 

uj 


-j 

£ 

2 

w u 

xo 

H C/5 

C/5 

o 


u. 

0 


u 

O 

c* 

Ql. 


To subscribe to Proc. R. Soc. Lond. A go to: http://rspa.royalsocietypublishing.org/subscriptions 


This journal is © 1906 The Royal Society 














Downloaded from rspa.royalsocietypublishing.org 


o 

z 

cc 


2 <Zuj 


ZQ. 08 (O 



w u 


EO 


H 


C /5 

O 



u 

o 

0 * 

CL 


_T C 3 
< z 

y 5 

I<Zm 

r* z qj 
5 >: uj — 
2 i v u 
zq.q 3 io 



WU 


XO 


H ^ 



274 

Galvanic Cells Produced by the Action of Light.—The Chemical 
Statics and Dynamics of Reversible and Irreversible Systems 
under the Influence of Light. (Second Communication.) 

By Meyer Wildeeman, PhD., B.So. (Oxon.) 

(Communicated by Dr. Ludwig Mond, F.R.S. Received June 27, 1905,— 
Read January 25, 1906.) 

(Abstract.) 

The following is a summary of the different subjects dealt with in the 
paper. 

(1) Further evidence is given that velocity of chemical reaction and 
chemical equilibrium in homogeneous systems follow under the action of light 
the laws of mass action. 

(2) Experimental proof that the E.M.F. produced by light in the different 
systems consists of two E.M.F.’s, viz.: one created by light at a constant 
temperature due to the variation of chemical potential, and a thermo-E.M.F. 
simultaneously produced by the heating effect of the light, and due to the 
variation of the chemical potential with temperature (quantitative separation 
of the total E.M.F. into the two E.M.F.’s, and determination of the value of 
each E.M.F. in the different systems). 

(3) Experimental proof that the rays of all wave-lengths act both 
“ chemically ” and as “ heat rays,” only in different degrees. 

(4) Dealing with the experiments of Becquerel and Minchin, it is shown 
that phenomena observed by Becquerel and Minchin are not surface 
phenomena, but that their combination forms inconstant galvanic cells 
under the action of light. Experimental proof. Polarisation. (Influence of 
composition of the heterogeneous system upon its properties, as constant or 
inconstant galvanic cells. The course of the parts of the curves giving the 
induction and deduction periods in constant and inconstant cells.) 

(5) On the nature of the chemical processes in galvanic cells created by 
light. 

(6) The method of investigation. The general arrangements of the 
experiments. The arrangements of a constant acetylene and arc light, 
of the photometer, the quartz vessel, the preparation of the plates, the bath, 
arrangements for calibration of the obtained results in standard units for 
photographing the effect of light upon different systems, etc. 

(7) On the E.M.F.’s in the dark, gas batteries, etc. 

(8) Chemical statics and dynamics of constant cells reversible in respect of 
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the cation (e.g., Ag plates in N0 3 Ag solution). The composition of such 
a system. The reactions going on in such a system. Proof that this 
system is reversible, that its composition remains constant under the action 
of the current, that the galvanic cells are mi generis. The relationship to 
Gibb's rule of phases. 

(9) Experimental results obtained with constant cells reversible in respect 
of the cation. The constant deflections in light. The course of the deduction 
and induction periods. The law of intensity. The E.M.F. obtained with the 
same system on extension of the experiments for longer periods. Influence 
of the composition of light upon the E.M.F. obtained (coloured screens). 
Influence of concentration of the solution upon the E.M.F. obtained. 

10. The physico-mathematical theory of constant cells reversible in 
respect of the cation. The deduction of the general equation from the 
maximum work done by the system under the action of light.* An 
experimental test and verification of the same in all its details. The E.M.F. 
and intensity of light. The analogy between the action of heat and of light 
upon the systems, following from the direction of the current when the same 
plate is heated or illuminated (at a constant temperature); the author's 
“ principle of movable equilibrium for light." 

(11) Chemical statics and dynamics of constant cells reversible in respect 
of the anion (e.g., Ag-BrAg plates in NaBr solution). The composition of 
such a system. The reactions going on in such a system. The mechanism 
of the reactions. Proof that such a system is reversible, that its composition 
remains constant under the action of the current, that they are sui generis 
(points of difference from ordinary galvanic cells). The relationship to Gibb's 
rule of phases. 

(12) Experimental results with constant cells reversible in respect of the 
anion, the course of the induction and deduction periods, the law of 
intensity, influence of composition of light (coloured screens). Acetylene and 
arc. Influence of concentration of the solution, influence of temperature, 
influence of the cation, transformation of constant cell into inconstant cells 
under the action of light, and vice versa , the role of the electrode in light cells. 
Experimental determination of the electrical potentials between the illumi¬ 
nated and not illuminated parts of the solution; what is to be understood 
under “ the electrode reversible in respect of the anion "; on the conditions 
under which constant reversible galvanic cell can be obtained, etc. 

(13) The physico-mathematical theory of constant cells reversible in 
respect of the anion. A detailed theoretical and experimental investigation 
similar to that in (10). 

* See ‘Boy. Soc. Proc.,’ vol. 74, 1905, p. 369. 
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(14) On the E.M.F. of constant reversible cells and the intensity of light. 
(Experimental proof.) 

(15) Chemical velocity of reaction in homogeneous systems when they are 
shifted to a new point of equilibrium by light at a constant temperature, 
follows, after the induction period has passed, the same law of mass action as 
in the dark. Further extensive experimental confirmation given by “galvanic 
cells created by light.” 

(16) Chemical equilibrium in heterogeneous systems when shifted by light 
at a constant temperature to a new point, follow, after the induction period 
has passed, the same laws as in the dark. 

(17) The maximum work (containing the constant of equilibrium) and the 
law of intensity. Experimental proof that in homogeneous systems 

RT log = RT log K = RT log ^ = C.I, 

6 C-s^C^... s ° fa 

where fa, fe, are the velocity constants, K the constant of equilibrium. 

(18) The connection between the velocity of chemical reaction produced by 
the action of light, the intensity of light and absolute temperature : (a) when 
both reactions go on under the action of light only 

ET log Ki = C"I or C"I + (*), and ET log K 2 = C"'I or G"'I + (k). 

(b) if only one reaction goes on in light, the other also in the dark, 

ET log hx = C'l + ETlogis. 

At a constant temperature 

log 7^1 = C iv I + K iv . 

(19) The velocity of molecular or physical reactions between different 
parts of the heterogeneous system produced by and going on only under the 
action of light, follow the law found by the author for those reactions in 
the dark.* 

(20) Velocity of chemical reaction in heterogeneous systems produced by 
and going on only under the action of light follow, after the induction period 
has passed, the laws deduced by the author for velocity of chemical reaction 
in heterogeneous systems in the dark.f 

* “ .Report British Association, Liverpool,” * Zeitsch. physik, Chemie,’ 1899, vol. 30, 
pp. 348-368. 

t ‘Zeitsch. physik. Chemie,’ 1899, vol. 30, pp. 371-382; ‘Phil. Mag.,’ 1902 (6), 
pp. 468-489. 










